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Abstract 
 Epidemiology and Global Health, Department of Public Health and Clinical Medicine, 
Umeå University, Umeå, Sweden  
Exposure to traffic pollution is increasing worldwide as people move to cities, and as more 
vehicles join the roads, creating longer journeys and more traffic jams. Most traffic pollutants 
are odourless and invisible, which hides exposure from the public. If traffic pollution had a 
distinctive smell it would enable people to avoid exposure, and increase the political will for 
difficult policy changes. A smell may also instigate longer-term changes, such as switching to 
active transport for school pick-ups. A smell could be added using a fuel additive or a 
temporary device attached to vehicle exhausts.  
Traffic pollution 
Traffic is a major source of urban air pollution, and in non-industrial cities is often the 
primary source. Vehicles emit a wide range of harmful pollutants including: carbon 
monoxide, particulate matter, nitrogen dioxide, sulphur dioxide (diesel vehicles), and volatile 
organic compounds. Nitrogen oxides and volatile organic compounds also react with sunlight 
to produce low-level ozone.  
Traffic pollution is worse when the traffic is heavy and slow moving. So it is worse during 
rush hours, and at major junctions where vehicles idle. It has a strong temporal and spatial 
variation, and in any city there will be times and places of relatively high levels.  
The public are concerned about traffic pollution (Elliott et al, 1999; Lane, 2000), but lack 
knowledge about its sources and health effects (Dorevitch et al, 2008; Bickerstaff, 2004). The 
public would be better informed if levels of pollution were easily available at any time and in 
any location, and this might stimulate a change in behaviour. Current levels of traffic 
pollution are hidden because most exhaust gases are odourless and invisible. This means 
people do not associate adverse health outcomes, such as myocardial infarctions (Nawrot 
et al, 2011), with recent exposure.  
In this paper we discuss the idea of making exhaust fumes smell so that levels of traffic 
pollution would be public knowledge. We discuss the difficulties of making this change, and 
the potential health benefits.  
Inspiration 
The idea for adding a smell to exhaust fumes came from the public and media reaction to a 
dust storm that affected large parts of Australia for a week in September 2009. The storm was 
a spectacular event, it turned the sky red and substantially reduced visibility causing major 
problems with road and air travel. The dust was mostly composed of soil from inland 
Australia which explained its red colour and earthy taste.  
Health concerns about the storm were quickly raised, particularly for asthmatics. These 
concerns were justified considering the evidence linking dust storms to respiratory problems, 
hospital admissions and even death (Yoo et al, 2008; Hashizume et al, 2010). The media 
reports stressed that air pollution levels were at record levels and had exceeded the national 
standards. Some people stayed indoors, an action recommended by Queensland Health during 
dust storms (Queensland Health, 2009).  
The reaction to the dust storm triggered an interesting question: would the media and public 
have a similarly strong reaction if they could see all the air pollution caused by traffic? This 
seemed particularly pertinent given that traffic pollution, which is mostly carbonaceous 
materials, is more toxic than dust pollution which is often soil (Lall et al, 2010).  
The dangers of air pollution are felt most strongly when it is visible, hence the strong reaction 
to the storm (Bickerstaff, 2004). Making traffic pollution more visible is not an option, as it 
would reduce visibility on heavily polluted roads and so increase the risk of accidents. 
Alternatively, adding a smell to vehicle exhausts would not make driving more dangerous, 
but could greatly improve health by sending a physical signal of exposure.  
The dangers of traffic pollution 
Exposure to traffic pollution is an underrated public health problem. Acute exposure, defined 
as exposure within hours to weeks, has been linked with: asthma attacks (Salam et al, 2008), 
myocardial infarctions (Nawrot et al, 2011), emergency hospital admissions (Bell et al, 
2009), reduced fetal growth (Aguilera et al, 2010) and adverse birth outcomes (Currie and 
Walker, 2011). Chronic exposure, based on residential address, has been linked with: 
atherosclerosis (Künzli et al, 2010), diabetes (Pearson et al, 2010), reduced lung function 
(Gauderman et al, 2007), lung cancer (Raaschou-Nielsen et al, 2011), breast cancer (Crouse 
et al, 2010) and death (Hart et al, 2011).  
Although vehicles are becoming cleaner, exposure to traffic pollution is increasing as more 
cars are squeezed onto the existing roads leading to longer journey times and more traffic 
jams (Dahl, 2005). The number of people exposed worldwide will increase due to the 
continued migration of people from rural to urban areas (especially in developing countries). 
Traffic pollution will only end when the vehicle fleet is completely clean, which may not 
happen until 2050 (Uherek et al, 2010).  
Air pollution reports 
Air pollution reports are an attempt to inform the public about their exposure to pollution 
(including non-traffic sources). Some cities use a network of air pollution monitors, with 
results available hourly via a web site or daily via newspapers. However, these reports are too 
coarse to be useful for an individual, as exposure within a city will vary greatly according to 
many factors including: proximity to roads, the number of vehicles on the roads, and the 
types of vehicles on the roads. The public may also distrust government reports of pollution 
(Bickerstaff, 2004). Reports may not be well understood as levels are reported in esoteric 
terms such as parts per billion, and warnings that do not engage with people are often ignored 
(Bickerstaff, 2004).  
How to add a smell to traffic 
Smells are already used to warn of environmental hazards. In many countries a warning agent 
is added to liquid gas to warn of leaks, although this smell warns of the dangers prior to 
combustion (Cain and Turk, 1985). Cigarette smoke has a distinctive smell, which allows 
people to avoid passive exposure (although this smell is a happy accident rather than a 
design).  
A smell could be added to traffic pollution by using a fuel additive, such as methanol or 
butanol, that smells after combustion. The smell does not have to be unpleasant (although 
butanol smells like spoilt milk), it only needs to be distinctive so that it acts as a trigger to 
avoid exposure. Ideally the smell would: i) be easily recognisable, ii) strengthen with 
increasing pollution, iii) disperse with the pollution, by being similarly dispersed by wind and 
reduced by rain, iv) be completely benign to health, and v) be relatively cheap to produce.  
Vehicle exhaust fumes already have some distinctive smells, such as the rotten egg smell of 
sulphur dioxide or the acrid smell of nitrogen dioxide. However, these smells are not 
consistent enough or strong enough to impact on behaviour, and where they are strong people 
have become habituated to them.  
Using a temporary device 
Rather than creating a permanent smell via a fuel additive, a temporary smell could be 
created by using a device that would attach to vehicle exhausts. The device might use the heat 
of the exhaust to melt something that created a smell. This would act as a warning agent in 
the same way as a permanent fuel additive. However, the smell would not be created by every 
petrol-driven vehicle, instead it would only be created by the vehicles of people who had 
volunteered to use the device.  
To maximise the effect, a campaign could be used to target a specific day (or days) when 
volunteers would be encouraged to fit the devices to their vehicles. Potential days are World 
Health Day (April 7) or World Environment Day (June 5). Volunteers could be recruited via 
an Internet campaign targeting specific cities. The campaign would benefit from the support 
of non-governmental organisations who champion environmental issues such as Greenpeace. 
The day would be used to raise awareness of the health issues of traffic pollution, and 
highlight the locations where it is generally strongest.  
Using a single day of smelly traffic has the advantage of raising awareness without creating a 
permanent smell, as a permanent smell could cause stress in people who live in the most 
polluted areas. Using volunteers has the great advantage that it avoids the need to rely on the 
cooperation of the oil and car industries, who are unlikely to be supportive of any change to 
fuel that threatens their profit margins.  
How a smell would reduce exposure 
A recent review concerned with reducing the health effects of traffic pollution recommended 
activity modification (Giles et al, 2010). This involves people altering the duration, intensity, 
and location of where they are physically active to avoid major roads. However, avoidance 
measures rely on the public being aware of the risks of traffic pollution and being able to 
identify areas of high pollution. If busy traffic areas had a distinctive smell then this would be 
a strong cue for people to move to another area and so reduce their exposure.  
A smell may also encourage a change in behaviour around vulnerable groups. For example, 
in Australia it is common for children to be collected from school by car. This frequently 
creates traffic jams around schools, and car engines often idle right next to waiting children. 
This creates high levels of exposure amongst a group who are particularly vulnerable to 
traffic pollution. If parents were aware of the high levels of pollution they may be more 
inclined to turn off their vehicles whilst they wait, or agree to a change in travel policy 
encouraging active transport (Taylor, 2007).  
A smell may also lead to changes in chronic exposure if authorities were pressured into 
taking action about notoriously polluted areas. One of the most polluted areas in most cities is 
the city centre (or central business district) as it has lots of slow moving traffic. This is also 
an area where many people work and shop, so it is an area of high exposure. Adding a smell 
to vehicle exhausts would quickly identify the city centre as a polluted area. This may create 
greater public support for the city centre to become pedestrianised or for the introduction of a 
vehicle congestion charge. A smell would also make the improvement in air quality after 
these changes more noticeable.  
A smell may heighten the public’s understanding of the risks of traffic pollution. A recent 
study estimated that 7.4% of all myocardial infarctions are triggered by traffic pollution, 
more than those triggered by physical exertion (6.2%), alcohol (5.0%) or anger (3.1%) 
(Nawrot et al, 2011). However, most of these victims, and their doctors, would not have 
realised that pollution was the trigger, whereas those people whose infarction was triggered 
by exertion or alcohol would be more likely to make the link and thus change their behaviour.  
The link between traffic pollution and health is obscured by the distance between the cause 
and effect. In contrast, there is an immediate cause and effect between traffic accidents and 
morbidity and mortality. Changes around road and vehicle safety are therefore more 
acceptable to the public and politicians than changes that tax or restrict driving (such as 
congestion charges). An interesting parallel with our smell proposal is how the dangers of 
large vehicles reversing are flagged using loud noises. It has also been proposed to add 
warning noises to electric vehicles, as their current quietness possibly increases the risk of 
collisions with bicycles (US Department of Transportation, 2009). We see little difference 
between adding a noise to vehicles and adding a smell, as both appeal to our senses in order 
to reduce morbidity and mortality.  
Adding a smell would also remind drivers of the pollution they are creating. Current 
predominant beliefs are that individuals are not the prime bearers of responsibility of air 
pollution, and do not have the ability to change it (Bickerstaff, 2004). A smell would remind 
people of their responsibility. It may encourage some to use their vehicle less and engage in 
active transport, which would have the added benefit of increasing their physical activity.  
Creating a smell could help speed the transition to cleaner vehicles by increasing the public 
and political will for policy changes that support cleaner vehicles and tax polluting vehicles. 
It could help public support for ambitious improvements to air quality standards, such as the 
American Lung Association’s “Clean Cars Campaign” for California 
(American Lung Association, 2011). Increasing the number of electric or hybrid vehicles 
would also reduce greenhouse gas emissions, and so would help to mitigate climate change. 
In 2004, road vehicles were responsible for around 17% of world energy-related greenhouse 
gas emissions (Kahn Ribeiro et al, 2007). 
Political and practical problems 
A strong smell from traffic pollution would penetrate into peoples’ homes, especially those 
who live near major junctions. This may cause a sense of helplessness and frustration, as well 
as a social stigma around living in the smelliest areas (Bickerstaff, 2004). People living in 
these areas would then suffer the double jeopardy of exposure to traffic pollution and the 
stress of traffic pollution. As well as psychological effects, there may be physiological effects 
to a fuel additive depending on the particles and gases created by its combustion. Using a fuel 
additive for a short time (e.g., a month) or a temporary device on one or two days of the year 
would limit the potential health effects of the smell, whilst still increasing awareness of 
exposure.  
A campaign that relied on volunteers in targeted cities fitting devices to their cars on specific 
days may fail to raise awareness. If the number of volunteers was low or confined to 
particular areas then the smell may be weak in some or all parts of the city. The strength of 
the smell created by the device could be increased, so that one volunteer’s vehicle 
represented multiple vehicles. The campaign may fail because of heavy rain or strong winds 
on the chosen day which would dissipate the smell.  
We suggested that a smell would trigger avoidance behaviours, such as people commuting or 
exercising at different times or in different areas. However, avoidance may not be possible in 
cities with dense road networks that offer little possibility of escape. This is especially 
pertinent in developing world cities where careful urban planning has often been impossible 
because of rapid development.  
A disadvantage of an olfactory warning is that it excludes people with a poor sense of smell. 
Up to 10% of the population has a low olfactory sensitivity (Cain and Turk, 1985), and, 
ironically, sense of smell may be impaired by traffic pollution (Guarneros et al, 2009). Sense 
of smell also decreases with age, which is an important drawback as the elderly are one of the 
most susceptible groups to traffic pollution. People may also become habituated to smelly 
traffic pollution or may not make the connection between the smell and the threat to their 
health. These attitudes might be avoided by using a coordinated media and education 
campaign on the dangers of traffic pollution.  
The reaction from the petrol and automotive industries will likely be that adding a smell to 
vehicle fumes cannot be done or is not worthwhile. They are likely to be the losers from this 
change. They are likely to say that the cost of introducing a smell would be passed on to the 
consumer. They may also suggest that money is best spent elsewhere, such as on developing 
improved vehicle technology. However a completely clean vehicle fleet is 20–40 years away, 
so interventions to reduce exposure are needed now.  
Governments may be reluctant to impose a measure that is unpopular with big business, who 
lobby and fund re-election campaigns. However, the arguments against doing nothing are 
strong, and the success of difficult policy changes such as the smoking ban in Irish pubs 
shows that such bold policy changes are possible (Fahy et al, 2009).  
The composition of fuel has previously been altered due to public health concerns, such as 
the removal of lead from petrol (Needleman, 2000) and the reduction of sulphur dioxide in 
diesel (Wåhlin et al, 2001). The toxicity of exhaust fumes has also been greatly improved by 
catalytic converters. These changes have realised great benefits to public health, but change 
has often been slow. In the US there was a 25 year gap between the first health concerns and 
the national removal of leaded petrol, and initial calls for change received a hostile reception 
(Needleman, 2000).  
Conclusions 
Adding a smell to exhaust fumes would be a relatively simple and universal way to inform 
the public about their exposure to traffic pollution. This is particularly important because: the 
public have a right to know the cleanliness of the air, exposure to traffic pollution is likely to 
increase in many parts of the world, and the dangers of traffic pollution are often underrated. 
A smell would increase public awareness of traffic pollution and so potentially increase 
political will for policy changes that reduce traffic. The risks of exposure to traffic pollution 
are relatively small, but the health consequences are large because of the great number of 
people worldwide who are exposed every day, and the great number of health conditions 
associated with traffic exposure. Policy changes that raise awareness and reduce exposure are 
therefore worthwhile, and will realise great public health benefits.  
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